Loss of a gimap/ian gene leads to activation of NF-kappaB through a MAPK-dependent pathway.
The diabetes-prone biobreeding (BB-DP) rat contains the lyp mutation which results in lymphopenia and promotes the progression of a T cell-mediated autoimmune attack of the pancreas in certain rat strains. This mutation has been mapped to a gene which bears homology to human Gimap5/Ian5 and results in the truncation and loss of activity of this protein. The lymphopenic state induced by the loss of this protein has led to the proposal that Gimap5 has an anti-apoptotic function. Previously we described an additional phenotype of incomplete activation mediated by the loss of Gimap5 function. Here we further characterize this incomplete activation phenotype and map a potential signal transduction pathway leading to activation. We show that CD5 expression on peripheral T cells is elevated in Gimap5 animals, while thymocyte expression remains similar between the two strains. Additionally, we show that NF-kappaB but not NFAT is activated in unstimulated Gimap5 mutant T cells as compared to unstimulated wild type T cells. Mapping this activation to its upstream source we show that activation of NF-kappaB is correlated with an activation of IKK. Using a variety of kinase inhibitors we further map this increase in IKK to an increase in MEK activation. Finally, to counter the possibility that activation is an indirect consequence of the lymphopenic environment, we created bone marrow chimeras in which Gimap5 mutant T cells developed in a normal environment and show that these cells retain their activated phenotype. Together, we interpret these data as demonstrating that the activation caused by loss of Gimap5 is a cell intrinsic phenomenon caused, in part, by a MEK-dependent activation of IKK. This, in turn, would suggest that Gimap5 functions to promote both T cell survival and quiescence and that these pathways are biochemically linked.